We investigated magnetic and magnetocaloric properties in Sm 1-x Sr x MnO 3 (x = 0.30-0.5). We report a magnetic field driven first-order metamagnetic transition in the paramagnetic state in x = 0.4 and 0.5 and a second-order transition in x = 0.3. The highest magnetic entropy (-S m = 6.2 J/kgK for H = 5 T at T = 125 K) that occurs in x = 0.4 is associated with the metamagnetic transition resulting from the field-induced growth and coalescence of ferromagnetic nano clusters preexisting in the paramagnetic state. Our results suggest that manganites with intrinsic nanoscale phase separation can be exploited for magnetic refrigeration. PACS number(s): 75.47. Lx, 65.40.gd, 75.47.Gk 2 When a material is magnetized by the application of a magnetic field, the entropy associated with the magnetic degree of freedom, S m , decreases. Under adiabatic conditions, the entropy change, S m , must be compensated for by an equal but opposite change in the entropy associated with the lattice, S l , resulting in a change in temperature of the material, T, referred to as the magnetocaloric effect.
and A = Ca, Sr etc.) also joined the race following the reports of a large MCE in La 0.75 Sr 0.25-y Ca y MnO 3 (y = 0.1) 6 and related compounds. 7, 8 A comprehensive summary of the MCE in manganites can be found in a recent review by Phan and Yu. 
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In this report, we take an alternative approach to achieve a large MCE by exploiting the nanoscale phase separation found in some narrow band width manganites. We have investigated magnetocaloric effect in Sm 1-x Sr x MnO 3 series (x = 4 0.3, 0.4, and 0.5) whose magnetic phase diagram has been studied in detail. 13, 14 The low temperature ground state of Sm 1-x Sr x MnO 3 changes from a metallic ferromagnet (0.35 ≤ x < 0.5) to a semiconducting and A-type antiferromagnet for x ≥ 0.5. 15 In the critical composition x = 0.5 where T C = T N (T N -Neel temperature), a long-range charge-orbital ordering also develops below T N. 15 The paramagnetic phase of these Sm based manganites is unusual as suggested by the early work of F. Borges et al. 16 who reported a field-induced metamagnetic transition, i.e., a rapid increase of the magnetization above a threshold magnetic field in the paramagnetic state and a large deviation of the inverse susceptibility much above T C . Borges et al. 16 17 supported the presence of ferromagnetic nano clusters of about ≈ 0.8 nm in size and stable longer than ~1 ps in zero field. A strong diffusive x-ray scattering below 300 K (> T C = 118 K) in x = 0.45 was reported earlier and it was attributed to the short-range charge-orbital clusters. 18 Thus, it seems that the paramagnetic state of x = 0.45 has a mixture of short-range charge ordered regions and nanometer size ferromagnetic clusters. The field-driven metamagnetic transition observed in these mateials 19 can lead to a large change in magnetic entropy (S m ). However, MCE in these materials has not been studied in detail. In the course of our investigation of Sm based compounds, we came across the recent work by Sarkar et al. 19 who observed a huge change in magnetic entropy S m = 7.9 J/kg K in   H = 1 T at T = 120 K in a single crystal of x = 0.52. According to the recently proposed phase diagram, x = 0.52 composition is A-type antiferromagnetic below T N =120 K. 17 In this report, we focus on the magnetic and magnetocaloric effects in lower compositions, x = 0.3, 0.4, and 0.5. T at 127 K. The saturation magnetization at 10 K reaches a value of 3.25  B which is slightly lower than 3.6  B expected theoretically. The Arrott plot ( Fig. 2(d) ) shows a negative slope at temperature above and near T c which suggests that the field-induced para-ferromagnetic transition is first-order. This satisfies one of the criteria proposed for a material to be a good magnetocaloric material around the Curie temperature.
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The M-H curves and the Arrott plot for x = 0.5 is shown in Fig. 3 (a) and 3(b) ,
respectively. This sample also shows a metamagnetic behavior in the M-H curve between 180 K and 125 K but the transition is rather broad compared to x = 0. all three compositions at T = 135 K (Fig. 4(b) ). It is seen that the x = 0.4 composition exhibits a small hysteresis but the other two compounds show negligible hysteresis.
The width of the hysteresis in x = 0.4 is temperature dependent : it increases with lowering temperature below 160 K down to 120 K and then decreases as shown in Fig. 5(a) ) and S m = 2.3 J/kg K at 125 K for x = 0.5 ( Fig. 5(c) ). The S m of x = 0.4, unlike the other two compounds, exhibits a sharp coincide and long range charge-ordering also develops below 80 K. 16 The decrease in the field-induced magnetic entropy in this composition can be attributed to the existence of stronger charge-orbital correlation above T C and smaller size of the ferromagnetic clusters.
In summary, we have studied magnetic and magnetocaloric properties in A. Rebello et al.
